We reanalyzed for covariability a set of 308 human immunodeficiency virus type 1 (HIV-1) V3 
INTRODUCTION
observed statistically could be the result of biochemical interactions between the sites-constraints of protein structure of T has by now been known for years that the envelope gene functional relation driven by selection, which are processes that is one of the most variable parts of the HIV genome. Its V3 one would wish to uncover. However, it was recognized that loop region has been sequenced and studied intensively in view the statistical covariation could be the result of phylogenetic efof its immunogenicity and functional importance. Korber et al. ' fects, "an evolutionary heritage from distinct founder viruses." analyzed a set of 308 DNA sequences encoding the 31 V3 loop That is to say, a group of sequences might be largely descenamino acids from the 1991 AIDS database2 whose provenance dants of a single ancestral virus, and the appearance of a strong is described in Ref. 1 . Their goal was to identify pairs of sites covariation between two sites might simply reflect that there where mutations would "with high confidence be identified as was insufficient time to achieve much divergence in the indecovarying." They advanced a set of seven pairs of covarying pendent evolution of those sites. To this should be added that sites that seemed to merit further analysis. The The set of 440 sequences consists in part of 364 "nonembargoed" sequences from the set of 410 sequences described in Ref. 14 Each of these measures focuses on a different aspect of co- variability. As applied to our data, they frequently "light up" together.
Here are the definitions. The resulting list of 60 pairs for which significance was found by any of the three criteria is given in Fig. 1 . In Table  2a we give the 23 sites involved and their connectivities, the numbers of sites to which they are significantly connected. We view this as our basic, too-large list of suspects, but which we nonetheless offer for examination by those with other evidence.
Subsequently, we discuss some site pairs that appear to be significant in one but not the other data set.
One possibility for pruning this list is to consider the 21 pairs that had py = 0 for G and M and P, again for both data sets. Our logic here is that being signaled by M and G and P is a strong indication of structure. The weak point is that, as statistics, G, M, and P each point to departure in senses that were described in our discussion of methodology. And any departure could come from fundamental biology. This list and the corresponding 13 sites are also given in Fig. 1 
The six M and G and P pairs are indicated by asterisks; (2) P308 and P440 are the values of P for the 308 and 440 data sets; (3) sig. 308 and 440 are the significance probabilities for P in these data sets; (4) [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . The less stringent M or P or G significance for both data sets and clades criterion leads to the retention of the five pairs cited above. In addition, 15 pairs are added that, among other things, New covarying pairs in the 440
In Fig. 4 Fig. 3 we exhibit the 20 pairs that had py = 0 for G or M or P in the 308 but not the 440. The only sites not appearing in Fig. 2 under the blanket assumption that, for functions/and g, T-7 Pij(x,y) =fi(x)gj(y) for x ¥= a and y^b (1) The hypothesis simply specifies that (1) applies to x = a,y For the 440 the maximum value of P observed over all 100,000 pseudo data sets and pairs of sites is 0.052. On the other hand, the pair 10-27 exhibits a P of 0.021, which exceeds the maximum value of P for that pair over all pseudo data sets. In fact the maximum possible value of P at that pair of sites is 0.026. Thus we have a clear example in which setting the threshold value on the basis of the maximum value of the statistic observed at all pairs of sites for all pseudo random data sets is equivalent to setting an impossible goal.
